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Objectives
• Using airborne LiDAR to estimate forest cover and forest 
interior after eliminating canopy gaps and young 
regeneration.
• Compare the differences between LiDAR derived and NLCD 
derived  estimations of forest cover and forest interior 






• 9.1% disagreement with the NLCD 2006
• 3.7% forest in our resultant map but as non-forest in the NLCD 2006
• 6.4% non-forest in our resultant map but as forest in the NLCD 2006.
refer\map Gap Forest Total
Producer’s 
accuracy
Gap 26 4 30 86.67%
Forest 2 68 70 97.14%




Accuracy assessment of threshold 10 m (right)




𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝐹𝐴𝐷𝐿𝑖𝑑𝑎𝑟 − 𝐹𝐴𝐷𝑁𝐿𝐶𝐷
𝐹𝐴𝐷𝑁𝐿𝐶𝐷




Intact (>90%) (forest interior)       Variegated (60% - 90%)
Fragmented (10% - 60 %)               Relictual (<10%)
Take home messages
• Canopy gaps and young regeneration affect the estimation of forest 
interior conditions. 
• Vertical information performs better than spectral features to 
distinguish canopy gaps and young regeneration from mature forest.
• Airborne LiDAR has the ability to improve the estimation of forest 
cover and forest interior conditions.
Questions or comments?
Method (Forest cover)





30 26 25 31 27 23 16
18 49 21 26 22 19 5
33 28 32 30 25 20 7
36 20 30 28 30 4 3
31 22 33 29 25 2 1
29 24 28 30 33 40 35
26 2 3 2 26 28 29
𝑭𝒐𝒓𝒆𝒔𝒕 𝒄𝒐𝒗𝒆𝒓 𝒎𝒂𝒑 =  
𝒇𝒐𝒓𝒆𝒔𝒕, 𝒘𝒉𝒆𝒏 𝑪𝑯𝑴 > 𝒕𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅 𝒉𝒆𝒊𝒈𝒉𝒕
𝒏𝒐𝒏 𝒇𝒐𝒓𝒆𝒔𝒕, 𝒘𝒉𝒆𝒏 𝑪𝑯𝑴 < 𝒕𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅 𝒉𝒆𝒊𝒈𝒉𝒕
Method (Forest Area Density)
5 Moving windows for both NLCD and Lidar
derived forests:
• 4.41 Ha (7 by 7) 
• 15.21 Ha (13 by 13) 
• 36 Ha (20 by 20) 
• 65.61 Ha (27 by 27)




× 𝟏𝟎𝟎% F𝑨𝑫 =
𝟒𝟎
𝟒𝟗
× 𝟏𝟎𝟎% = 𝟖𝟏. 𝟔%
Landscape alteration 
McIntyre and Hobbs 1999
• A: Intact (>90%) (forest interior)
• B: Variegated (60% - 90%)
• C: Fragmented (10% - 60 %)
• D: Relictual (<10%)
Image from McIntyre and Hobbs 1999
